The production of jets in association with a W or a Z boson in proton-proton collisions is an important process to study QCD in multi-scale environments. Moreover, measurements of W/Z boson production associated with heavy-flavour (HF) quarks provide important experimental constraints to improve the theoretical description of these processes, as the uncertainties in the current predictions are larger than the ones obtained in the inclusive case. The detailed knowledge of the production of jets associated with electroweak gauge bosons is also a key element for the understanding of Higgs initiated processes and Beyond Standard Model searches, as they represent an important background in these measurements. Results for the differential production cross sections for W/Z+jets and W/Z+HF-jets with respect to several kinematics variables measured by ATLAS in proton-proton collisions at centre-of-mass energies of 7 and 13 TeV are presented and compared to high-order QCD calculations and recent Monte Carlo simulations.
Introduction 2
The measurement of the Z boson production in association with jets (Z+jets) benefit from 3 the high production rate and the clean leptonic final state of the Z boson. This allows to perform The dataset used in this analysis was collected by ATLAS at the centre of mass energy √ s =
12
13 TeV and corresponds to an integrated luminosity of 3.16 fb −1 .
13
Monte Carlo generators are used to unfold the data to the particle level, to compare with the un-
14
folded data distributions and to estimate most of the background events. In the following, a sum- ployed in the comparison with the unfolded cross sections.
23
The measured cross sections are also compared to predictions from Alpgen with a LO ME (up to 
Unfolding Procedure

41
Cross section measurements are performed in the fiducial acceptance region defined by the 42 following requirements:
43
• p l T > 25 GeV, |η lep | < 2.5;
44
• p jet T > 30 GeV, |y jet | < 2.5 and ∆R(l, jet)>0.4;
45
• 71 < m ll < 111 GeV.
46
Cross sections are defined at particle level, corresponding to dressed leptons from the Z boson, as a 47 function of the experimental observables N jets , p jet T , y jet , ∆φ j j , M j j and H T (scalar sum of the p T of 48 all final state objects). A variable-width binning of these variables is used, chose in order the purity 49 to be at least 50% in each bin and the statistical uncertainty to remain below 10%. An iterative
50
Bayesian procedure is used to unfold the measured distribution at particle level, in order to correct 51 for detector inefficiencies and resolutions. This technique updates the initial estimators for the 52 generated distribution (prior) in consecutive steps using the Bayes' theorem to derive the response 53 matrix. Fig. 1b shows the response matrix obtained after the application of the unfolding procedure 54 on the H T distribution. Systematics on the unfolding take into account the limited statistics, the 55 hadronization modelling, the migrations into other kinematic distributions and the finite bin width.
56
An overall uncertainty of ∼3% is associated to the unfolding procedure [1].
57
Results
58
The cross sections measurements have been performed separately in the electron and muon 59 channel and then combined taking into account the correlations between the two modes. Propa-60 gated through the unfolding via the migration matrices, the largest contribution to the uncertainties is given by jet energy scale (8% in Z+≥1 jet up to 25% in Z+≥7 jets).
62
The combined cross section are compared to the predictions listed in Section 2. In particular, the shows a good agreement with the measured data. The Z+≥1 jet NNLO prediction well models the 69 spectrum for Z+≥1 jet.
70
The differential cross section as a function of H T for Z+≥1 jet events is shown in Fig.2 
